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2004102722 

. llipppipM|H|llf 

Cnoco5 nojiyneHMji MeTajiJiHSHpoBaHHoro HscTopa^eHH^ na jihctobom 
MaxepHajie h ycTpoHCTBO jxjih ero ocyuiecTBJieHH^r 

HacToamee H3o6peTeHHe othochtc^ k cpej^cTBaM nn^ nenaTH, nosBOJi^iomHM 
nojiy^axb Ha jihctobom MarepHajie MeTanjiHSHpoBaHHoe H3o6paa<eHHe. Bojiee 

KOHKpejHO H306peTeHHe OTHOCHTC^ K CpCJlCTBaM Jim ^OpMHpOBaHH)! Ha Jll^CTOBOM 

MarepHajie opHrHHajibHoro H3o6pa>KeHH^, cnocooHoro 3amHTHTt ero ot no^mejiKH. 

npeaiuecTByiomHH ypoBCHb tcxkhkh 

HsBecreH cnocoo non^^enH^ MeTanJiHSHpoBaHHoro H3o6pa^eHH^ na 
JIHCTOBOM MaxepHane, saKJironaiomHiicH b tom, hto HsoGpa^KCHHe nojiynaioT, 
B03nei5cTBy5! Ha jihctoboh MaTepnajT nepes jihct MeTajiJiHHecxoH (jjojibrH 3apaHee 
H3roTOBJieHHOH H HarpcTOH jxo onpe^ejicHHOH TeMnepaxN'pbi <|)opMOH. (cm 
HanpHMep, A. C. CCCP No 1831436A3 kji B 41F 19/06, B 42C 13/00) 

Uoji TteHCTBHCM naBJicHHa H TCMnepaTypbi, Bbicrjo^aromHe ajieMCHTbi $x)pMbi 
o6ecneHHBa}OT cuenjienHe yHacTKOB ^ojibrn c jihctobbim MaxepHajioM. Hocjie 
yjxanenuR HcnoJibsoBaHHoro jiHCTa (J)ojH>rH c nycToraMH, cooTBCTCTBviomHx 
BbjCTynaM $opMbi, na jihctqbom MarepHajie ocraHexca MeTajiJiH3Hpo"BaHHDe 
H3o5pa^eHHe. 

3tot cnoco6, noji^^HBUJHi! caMoe lUHpoKoe npaKTHHecKoe npHMeneHHe b 
noj3Hrpa(][)HH, HenpHCMJieM samnxbi HaneMaraHHOH na jjhctobom MaxepHaj^e 
cneuHajibHOH npo^uHH, npepKjie Bcero noTOMy, hto mo^-ct 6biTb BocnpoHSBez^cH 
JiK)6biM cneuHajiHCTOM npH MHHHiyiajibHbix MaT^pHajibHbix 3aTpaTax. 

KpoMe Toro, HTo6bi TaxHM cnocoooM HaHOciixb nepcoHH(j)HUHpoBaHHba€ 
H3o6pa5KeHHa, Heo6xoziHMa cbo« (i)opMa jxjih Ka^Kjioro H3o€pa^^HH^, mto 

npaKTHHeCKH HCHCnOJIHHMO. 

ne^axaiomee ycTpoHCTBo, peajiHSOBaHHoe no vKasaHHOMy naxeHTy, 
co^ep:«HT npecc. na ctoji KOToporo nocnej^oBaxejibHo yxjiaabiBaioTca jihctoboh 
MaTepHan, 4>ojjbra h no^iorpeBaeMaa (J>opMa. Ilocjie c^jcaTHs c BbmepavKOH jihctobofo 
MaTepwajia h (|)OJ3brH, ^opua y5HpaeTC53. CnHMaeTCH jihct HcnoJibsOBaHHOi! ^oiibra c 
nycTOTaMH, cootbctctbjioiuhmh BbiCTynaM ^opuhu h BbiHHMaeTca jihctoboh 

MaTepHaJI, COOTBeTCTBJOOmHe J'MaCTKH KOTOporO nOKpblTbl MCTaJlJIHSHpOBaHHbLM 

H3o6paKeHHeM. 

B H3BeCTHOM yCTpOHCTBe H€B03MG>KH0 HOJiyHHTb H306paKeHH€, WCTOSmC^ 
H3 MHO^eCTBa MeTaJlJIH3HpOBaHHbIX TOHCK, paSMCpOM 20 MKM - 80 MKM Ka^Ki^a^, 

yrjiy6jieHHbix b tcjio jihctobofo MaTepnajia, xaK kek npaKTH^ecKH H'eB03M0^Ht) 
HsroTOBHTb (|)opMy jin^ BbinojiHeHH^ 3Toro TpeooBaHH^. Ho HMeHHO TaKoe 

BbinOJIHCHHe MCTaJlJIHSHpOBaHHOrO H305pa^XHHS CnOCOSHO SaiHHTHTb 

HanesaTaHHjTO Ha jihctobom MaTcpnaJie cneuHaabHyio npo^iyKUHio. KpoMe roro. 3to 
ycTpoHCTBo He MO^KCT oSecncHHTb, HTo6bi - Kaaoioe nocj3e;iyTOmee 
.MeTajiJiH3HpoBaHHoe H3o6pa^'eHHe oTjinnanocb ot npejibmymero '5e3 aaweHbi 

4)OpMbl. 

PacKpbiTHe H30i6peTeHHfl' 

B ocHOBv H3o6peTeHH^ nojiojKCHa sajiaHa co3ZiaHH^ xaxHX cnocoSa 
nojn^eHHH MerajiJiHSHpoBaHHoro H3o6pa:«ceHH5 jihctobom MaTepnane ^h 

ycTpoHCTBa xn^ ocyii^ecTBJieHna, KOTopbre rrosBOJiHJiH ^bi -cos^asaTb na J3HCTOBt)M 
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MaxepHajie opHraHanbHoe, He BocnpoH3Bo/iHMoe jipyrHM xnocuSoM 
MeTajijiHSHpoBaHHOe H3p6pa3KeHHe, Hazie^Ho satuHmeHHoe ox uomemi^ h 
no3BOji^K)inee cosziaBaTb nepcoHH4)HUHpoBaHHoe «3o5paKe«He i5e3 
npeziBapHTCjibHoro HsroxoBJieHH^ cneuHanbHbix (j)opM. 

nocxaBJicHHaa sa^ana peuuaexca xcm, hxo, b cn.oco'5e nojiyneHHa 
MerajiJiHSHpoBaHHoro H3o6pa^eHHa na jihctobom MaxepHajie, saKJiioHaKDmeMca b 
xoM, Hxo HaHoc^x Mcxajiji Ha JTHCXOBOH MaxepHaji H B03;^eHCTByiox Ha Herb b 
saflaHHbix xoHKax cpe/icxBOM, o5ecneHHBa}omHM hx coeziMHeHHe b 3xhx xoMKax. b 
cooxBexcxBHH c H3o6pexeHHeM, HaHocax Ha JiHCxoBofi MaxepHaJi pacxabp, 
coiiep>KamHH cojib iwexajijia. nponHxtiBaiox 3xhm pacxBopoM jihcxoboh MaxqjHan^ 
BbiBbiBaiox BbiiiejieHHe Mexajijia h3 pacxBopa b 3aziaHHbix toHKax noBepxHorxH 
JiHcxoBoro MaxepHajia h oSpasjoox h3 coBOKynHocxri 3xhx MexajijiHsnpoBaHHbix 
XOHCK H3o6paKeHHe. 

HpH xaKOM cnocoGe nojiyneHH^ MexajijiHSHpoBaHHoro H3d6pa^'eHHa 
oxnariaex Heo6xo;iHMocxb b HsroxoBJieHHH (|)opMbi h bosmojkho cosjaaHHe JiK)6oro 
H3o6paKeHH^. 

]4ejiecoo6pa3Ho, hxo BbiziejieHHe iviexajijia h3 pacTBopa BBisbJBaiox 
HwnyjibcaMH 3JieKxpoMarHHXHoro H3JTyHeHHii, Koxopbie 4)OKycHpyK)X Ha sajaaHHbie 
xoHKH noBepxHOcxH JiHcxoBoro MaxepHajia. 

ripH xaKOM cnoco6e nojiyneHHa MexajiJiHSHpoBaHHoro H3o*6pa»ceHHa. 
-B03Mo>KHO co3^aBaxb ero H3 MexajijiH3HpoBaHHbix xoHCK pa3MepoM,.3aBH€HmHM ox 
BejiHHHHbJ naxHa c(J)OKycHpoBaHHoro 3JieKxpoMarHHXHoro HSJiyneHH^, h cd 
cKopocxbjo, paBHOHTWHxeiTbHocxH HMHyjibca axoro HSJiyneHHa. 

Uejiecoo5pa3Ho, hxo HMnyjibCbi sjiexipoMarHUXHoro i^sJiyneHHS 
BoccxanaBJiHBaKDx b pacxBope hohbi MexajiJia ;io MexajiJia h Bbica:3KHBa}ox ero b 
3anaHHbix xoHKax jihcxoboxo MaxepHana. 

TlpH xaKOM cnocoSe nojiyneHHa MexajiJiHSHpoBaHHoro H3o6pa^eH3«^ noa 
ZieficxBHeM HMnyjibca 3JieKxpoMarHHXHoro HSiryHeHH^ b Ka^ofl saiiaHHOH xoMKe 
jiHcxoBoro .MaxepHana npoHCxonHx ^oxoxHMHHecKaa peaKUHa b nponnxMBaKDUieivi 
ero pacxBope. B pe3yj3bxaxe 3xoh peaKUHH hoh Mexajina BOccTaHaBJ3HBaexc;3 no 
3JieMeHxapHoro cocxo^hh^ c npHcoej5HHeHHeM Heo6xoiiHMoro KOJiH^ecxBa 
s.neKxpoHOB, a Mexajin b BH^ie njieHKH, Bb}ca:«cHBaexc^ b Ka^KjioH h3 3Xhx xoneK. 

Uej3ecoo6pa3HO. hxo orpaHMHHBaiox iiJiHxejibHocxb h sneprHK) HivinyjibcoB 
3J3eKxpo]viarHHXHoro HSJiyneHH^ ;io BejiHMHH, npH Koxopbix x>nx) m cnoc06Hio 
npo5KeHb HacKB03b nHcxoBOH MaxcpHaji. 

ripH xaKOM cnocoSe noji>^eHHa MexajiJ3H3HpoBaHHoro H3o5pa>KeHH5 
HCKJ3K)Haexca noBpe^eHHe J3HcxoBoro MaxepHana. 

Ue.Tiecoo6pa3Ho, hxo o6pa3y)ox yrjiy6j3eHHfl b jihctobdm Maxepnane uon 
jiCHcxBHeiM HMnyjibcoB 3JieKxpoMarHHXHoro HSJiyneHH^, BMca^HBaiox Mexanji j^3 
pacxBopa Ha hx jxHHuiax h o6pa3\TOx H3o6pa^eHHe h3 coBOKynHocra yrjiy6j3eHKbix b 
xejio JiHCxoBoro Maxepnaaa iviexajij]H3HpoBaHHbix xoneK. 

npH xaKOM cnpco6e nom^eHHi? MexanjiHSHpoBaHHoro HSOopaaceHHa 
B03.Mo^Ho noji>'^eHHe MexanjiH3HpoBaHHbix xonex na jiioeoM y^aTjeHHH ox 
noBepxHocxH jiHcxoBoro MaxepHana b npe^iejiax ero xojimHHbi, hxo nosBOJi^iex 
o6ecneMHXb Hane:«cHyio saiuHX}' H3o6pa^'eHH5 ox noa^ejiKH. 

Uej3ecoo5pa3Ho, mxo coszianDX pacxBop, b KoxopoM TipncyxcxByiox xtojih 
HecK0J3bKHx MexannoB, Bbica:»<HBaK)x h3 pacxBopa ojxH-OBpeMeHBO Boe 
npHC}'xcxB>'K)mHe b hcm Mexajijib] b KaacjiDfi H3 sajiaHHbix xoneK JiUcxoBoro 
Maxepwana h o5pa3yK)x b 3xhx xoHKax jih6o cnjiaBbi MexajiJioB, jihIoo JserapoBaHHbie 
Mexanjibh 



TlpH THKOM cnocoGe noji>^eHHa MeTajiJiH3HpoBaMHoro H3o6paKeHH^ erne 
6ojiee B03pacTaioT ero saiuHTHbie CBogcTBa. 

UejiecooopasHO, mto b KanecTBe HMnyjitcoB aJieKipoisiarHHTHoro mnyHCHus 
HcnojibsyioT HMnyjibcu Jiaaepnoro HSJiyMeHHa. 

ripH xaKOM cnoco6e nojiyneHMfl MCTajijiHSHpoBaHHoro mtiOpayKemsi 
B03Mo»cHo no.iyMeHHe tohck H3o6paa<eHHij ;iio6oro pasMepa, HawHas OT BejiHHHHu 

;UlHHbJ BOJlHbl HSJiyHCHHa, 3a HHMTO>KHO KOpOTKOe BpCMa flJlHTCJlbHOCTH HMnVJlbCa 
H3JiyHeHHfl. 

nocxaBJieHHaa saaana pemaeTca raKJKe tcm, hto b ycipoficTBe msi HaHeoeHHJj 
MerajiJiHSHpoBaHHoro H3o6pa>KeHHa Ha jihctoboh MaT-epHan. coflepjKameM 
pasMemcHHoe nepea jihctobum MaxepHaJiOM cpeacTBO jxjis! HaneceHUJi Meranm Ha 
JIHCTOBOH MarepHaji h cpeacTBO msih ero coemntHua c JiHcjoBbiM MaTepwaJiOM b 
saaaHHbiM TOHKax, B cooTBexcTEHH c Hso^pcTeHHeM, -cpeflCTBO ajia , HaneceHHii 
MexajiJia Ha jihctoboh MaTepnaji BunojiHeno b BHjie ewKOCTH g pacTBopow, 
coaepacaiUHM cojib MCTajiJia, h npHcnoco-6jie«H» xuia nponHTKH jihctoboto 
MaTepHajia 3thm pacxBopoM, a cpeacfBo ana coeflHHeHHa Merajuia -c jihctobmm 
MaTepHajioM BbjnojiHCHo b bhac renepaTopa HwnyjibcoB Jiaaepnoro HSJiyjcHHA h' 
ysjia ma 4)OKycHpoBaHHa 3thx HMnyjibcoB na sanaHHwe to^kh Ha noBepxHOCTH 
JiHCTOBoro MaTepHajia juia BbiaejjcHHa b 3thx Tonxax Merajijia hx pacTBopa. 

npH TaKOM BMnojiHeHHH ycTpoHCTBa am HaneceHHa MCTajiJiHSHpoBaHHoro 
H3o6paafeHHa o6ecneHHBaeTca B03Mo>KHocTb coaaaHHa opnrHHajibHoro 
H3o6paafeHHfl H3 MeTaJiJiH3HpoBaHHbix TOMCK B j3io6oM HX coHeTaHHH. no3BOJiaromaa 
nojA'^aTb nepcoHH4)HUHpoBaHHbje H3p6paaceHHfl c bucokhmh aaiUHTHbiw 

CBOfiCTBaWH. 

KpaTKoe onncaHHe HepTcavCH 

B flajibHeHiiieM H3o6peTeHHe noacHacTca onHcaHHCM KOHKpeTHMX. ho hc 
orpaHHMHBaiomHX nacToamee H3o5peTeHHe BapnaHTOB ocymecTBjicHHa h 
npHjiaracMbnwH nepTeacaMH. na Koxopbix: 

OHi^s'pa ] HJijiJocTpHpyeT npezuiaraeMbifi cnocoS noJiy^HHa 
MeTaj]j]H3HpoBaHHoro H3o6pa:e<eHHa na jihctobom MaX'CpHajie. 

OHrypa 2 HJiJnocTpHpy^T o6mHii bujj, ycTpoficTBa jxjia naHeceHHa 
MeTaj]jiH3HpoBaHHoro HaoSpajKCHHa. 

HyMuiHe BapnaHTU ocymecTBjjeHHa H3o6peT€HHa 

ripejiJiaraeMbiH cnoco'S nojjyHeHHfl MeTajjjiHBHpoBaHHDro . 
H3o6paaceHHa na jihctobom MarepHajie oc>auecTBJiaioT cjjejijTOmHM oGpaaoM. 

Ha JiHCTOBoi? MaTepnaji A ((jjHrypa ]) HanocsT pacTBop B. cojaepacamHiS cojib 
Mexajijia. nponHTUBarox C bthm pacTBopoM B jihctoboA MaTcpnaji A h HanpasjjaiOT 
Ha saiiaHHwe tohkh 3Toro warepHajia A c(3|joKycHpoBaHHwe HMnyjibcw jjaaepnoro 
H3j:>'MeHHa JX. npH B03jieHCTBHH c(jjoKycHpoBaHHoro HMnyjjbca JiaaepHoro 
H3JiyHeHHfl Ha nponHTaHHwii pacTBopoM jihctoboh MaTepHa.n A, b saiiaHHbix 
TOMKax aroro Maxepnajia b npenejiax jiaaepnoro naxHa npoHcxoflHT saaHMOfleiScTBHe 
JiaaepHoro usnyHenna c pacxBopoM c o6pa30BaHHeM njjaswbi. B pesyBbTare sToro 

B3aHMOJieHCTBHfl npOHCXO^HT ^JOTOXHMHHeCKaa peaKUHfl, B pe3yj3bTaTe KOTOpOH HOH 

MexaJijia BOCcTaHaBjiHBaerca ao sjieMeHxapHoro coct-oahha c npHCoejaHHeHMCM 
HeooxonHMoro KOJiH^ecrsa anexTpoHOB h b sohc JiasepHoro HflTHa.BbJcaacMjBaeTca 
MexajijiH^aecKaa nucHKa E, Haaea<Ho coeaHHeHHaa c HanojJHHTejiew jjHCTOBoro 



MarepHajia. B saBHCHMocfH ox ziJiHfejibHOCTH HMnyjibca HSJayneHHa. ero 
HHTCHCHBHocTH H c(j)OKycHpoBaHHOcTH HMnyjibt:a Ha onpe^iejjeHHbiH <:jroH JiHCTOBoro 
MarepHana A, bosmo^chw cj3e^>aomHe pesyjibTaTW BsaHMOfleficTBHa HSJiynej^Hfl c 
npoHHTaHHbnvi pacxBopoM MaxepHajjoM: 

- npH MajiOH MpmHocxH HSJiyHeHHH fl], nucHKa wexajiJia E BWca^KHBaexc^i 
6J1H3KO K noBepxHocxH MaxepHajia: 

- npH SojibmeH mouihocxh hsji^^chh^ ^2 Ha noBepxHocxH jihctobofo 
MaxepHajia oSpaayexca yrJiyoneHHe, h njieHKa MexanJia E Bbica-^HBaexca Ha 
ero ziHHme, 

- npH erne SojitmeH mouihocxh HSJiyqeHH^ J\3 BenHMHHa yrjiyQuennsi Ha 
noBepxHOCxH jihcxobofo MaxepHaua pacxex; 

- npH 4)OKycHpoBaHHH H3JiyHeHHfl ^4 Ha TOHKy, pacnojio^eHHyK) BHyrpw 
xonuiHHb} jiHcxoBoro MaxcpHajia. nJicHKa MexaJiJia BwcajuHTCH BHyxpH ero 
HanoJiHHxeji53; 

EcjiH B pacxBope npHcyxcxBosanH cojih mc^h. xo Ha OTHme yrjiy6i3€Hna " 
BbicajiHxcfl nJieHKa mcjih. Upn no;icBexKe co cTdpoHbi rmjXKO& noBepxHOCTH K 
jiHcxoBoro MaxepHajia h nocxaxoHHOH BejiHHHHe yrJiySjieHH^ na^JHOiiaxejib 
cxopoHbi Bxojia B yriiy6jieHH5i >tbhjxhx apKo-'^ejixbie cBex^uiHec^ xohkh mcotoh 
nJicHKH. CoBoxynHocxb xaKHX xohck, cocxaBJiaiomHx MexanjiHSHpOBaHHoe 
H3o6paKeHHe, oSecneHHsaex najxeyKnyio sarnHxy ox noa^ejiKH cneuwajibHofi 
npoj^yKUHH, Hane^axaHHOH na jihcxobom MaxepHajie. IljieHKa MexanJia, Bbjca^-eHHaa 
B xejie jiMcxoBoro Max^pwajia HSJiyneHHeM ^1,4. 5yjiex BbirJiH^aexb Ha npocBex, Kax 
MepHaa xoHKa. CoBOK}TiHOCTb xaKHX xoneK, cocxaBjiaiomHX MexaJiJiHSHpOBaHHoe 
H3o6pa^ceHHe, xaK^Ke o6ecneHHx saiiiHxy ox nojwejiKH HanenaxaHHoil Ha MatepHaJie 
cneuHajibHoiS npojiyKUHH. 

OnHcaHHbiH cnoco6 nojij'^eHHS MexajiJiHSHpoBaHHoro H3o6pa^xHH^ He 
HSMeHHxca B Cjxyqae nponwxKH jiHcxoBoro MaxepHajia pacxBopoM, cojaepsKamHivi cojih 
HecKOJibKHx MexajijioB. B 3xom CjT>^ae 6yjxcT ycHneHa samHxa ox nozmenKH 
HanenaxaHHOH Ha uhcxobom MaxepHajie cneuHajibHofi npoztyKOHH. xaK Kan 
Heo6xoziHMo 6yTiex ne xojibxo BOcnpoHSBecxH MexajiJiHSHposaHHbie xomkh. ho h hx 
cocxaB. 

npejiJiaraeMoe ycxpoHcxBO jxm HaHeccHHa MexajijiHSHpoBaHHoro 
H3Q6pa5KeHH5 Ha JiHcxoBOH MaxepHan coziep:a<Hx icpe;3.cxBO 1 jinsi HaneceHH^ pacxBopa 
c cojibK) Mexanjia Ha jihcxoboh waxepHaji 2 h cpe;icxBo 3 -coejiHHeHHfl wexajuia c 
jiHCXOBbiM MaxepHajioM 2, 

CpezicxBO ] jui^ HaHeceHHJ3 pacxBopa c cojibio iwexaJiJia na j3hcxoboh 
MaxepHan 2 cojiep^HX eMKOcxb 4 c pacxBopoM h npHcn-oco6jTeHHe 5 xiJ3 nponHXKH 
jiHcxoBoro ]^axepHajia 2 3xhm pacxBopoM. BKJHonaiomHM psijx npHBOjiiHbix (na 4)Hrype 
He noKasano) pojiHKOB 6 zm^ nepeHeceHHs pacxBopa h3 cmkocxh Ha jihctoboi? 
MaxepHaji 2. 

CpejicxBo 3 jin^ coejaHHCHHja MexajiJia c nHcxoBbiM MaxepHaJiOM -co^iep^KHx 
rcHepaxop 7 HMnyubcoB nasepHoro Hsm^eHH^. yseji 8 ynpaBJHeHH:^ MomHOCXbK) 
HMnyjibcoB jiasepHoro Hsuj^enHa h ysen 9 (j)OKycHpoBaHHa 3Xhx HMnyjibcoB na 
sanaHHbie xohkh na noBepxHocxH JiHcxoBoro MaxepHajia 2. 

JIhcxoboh MaxepHan 2 nepeMemaexc^ no xexHOJioranecKHM hoshuh^m «ro 
o5pa6oxKH npHBOziHbiivi (na (jDHnpe ne noKasaHo) xpancnopxepoM 10. 

Me^iiy no3HU3^^MH nponnxKH nHcxoBoro MaxepnaJia pacxBopoM H t>opa1ooxKH 
npojiHxaHHoro Maxepwajia JiasepoM pasMe-meHO ycxpoflicxBio ^J333 cviukh 1 1 
noBepxHocxH sroro MaxepHana xenj^bLM BOBjxyxou. npezuiaraeMoe ycxpoficxBO jxn^ 
HaHeceHH33 MexanjiHSHpoBaHHoro H30opa>KeHH^ na hhcxobom Maxepwaji paooxaex 



cjjeayjomHM oGpasoM. Upn flBH^KenHH jihctobofo MaxepHajia 2 na TpaH<:-nopTCpe ID 
Ha Hero BHanajie pojiHKaMH 6 HanocHTca coaepacamHiS cojib MerajiJia pacxBop B3 
CMKOCTH 4. SareM, npH ziaJibH^HUjeM aaHKeHMH, jihctdboh MarepHaji ^ cjierKa 
noiicyrnHBaexc^ ycTpoflcTBOw ] ] h nonaaaet no;ri HMnyjjtcu jjasepnoro mji^-ienm 
renepaTopa 7. Vaeji 9 ^OKycHposaHHfl HMnyjitcoB jiasepnoro uajryMeHHa 
oSecneHHBaeT npH oth^kchmh .HHCTOBoro MarepHajia 2 nocjie^ioBai-ejibHoe 
B03;ieHCTBHe sthx HMnyjibcoB na saaaHHbie tohkh na noBepxHOCTH Ma-repnajia, a 
yseji 8 ynpaBJiflCT HSMeHeHHew moiuhocth Kaacaoro hx 3thx MMnyjibcoB. 
B Ka^ofi sanaHHOH tohkc na noBepxHOCTH jjHCTOBoro MarepHajia npH 
B3aHMOiieHCTBHH HMnyjibca TiasepHoro HSJiyneHHa c pacTBopoM npoHCxo^iHT 
BMcaacHBaHHe MeTajjjiHHecKofi njienxH na jiHHme yrjiy6jieHHa b 3tom waTepHaJie 

COS^iaHHOM JjasepHBlM HSJiyHCHHeM. JloCXaTOMHO BOSfleijCTBOBaXb Ha ^acxBop 

HMnyjibcoM .naaepHoro HSJiyneHHa HJiHxejibHocxbio iO hc. MxaSbi npoHSDuuio 
BbicajKHBaHHe wexanjiHHecKOH hjichkh na nHHme KasKfloro yrjiy6j3eHHfl b jihctobom 
MaxepHane. CosoKynHocxb nojiy^cHHbix xaKHM oSpaaoM MeTajmH3H.pDBaHHbix xoneK 
cocxaBJiflex MexanjiHSHpoBaHHoe H3o6pa»ceHHe. 

ripoMbiuijieHHaa npHMCHHwocxb 

Cnoco6 nojryHeHHfl MexajiJiHSHpoBaHHoro HsoSpaafeHHa na jjhctobom 
MaxepHajje h ycxpoficxBo jxm ero ocymecxBjicHHa nosBOJiaiox cos^iaxb na jihcxobom 
MaxepHajie H3o6pa»feHHe, naae^HO 3amHmaK)mee ox nomenKH HanewaHHyro na 
3XOM MaxepHajie cneuHaJibHyro npoztyKOHio. 



OopMyjia HsoSpeTCHHa 

1 . Cnoco5 nojTYHeHHH MetajiJiHSHpoBaHHoro H3o6pa5KeHH^ na jihctobom 
.MarepHajie, saKnioHaiomHHc^ b tom, hto HaHOCiiT MCTajiJi Ha jihctoboh. MaxepHaJi h 
B03>cteHCTByK)T Ha Hero a sananHbix xoHKax cpejicTBOM, oGecneHHsaiomHM hx 
coejaHHeHHe b 3thx TOHKax, oxjiHHaromHHc^ tcm, mto HaHOc^T pacTBop,;coj^ep^caraHH 
cojib MCTajiJia Ha jihctoboh Marepiaaji h nponHTbiBaioT 3thm pacTBopoM jihctobdh 
MarepHan. BbisbiBaiOT BbijaejieHHe isiexajijia h3 pacxBopa b 3a;]^aHHb5x xoMkax 
noBepxHocxH jihcxobofo MajepHajia h o6pa3yK)x h3 coBOKynwocxH 3xhx 
MexannHSHpoBaHHbix xohck HsoGpa^eHHe. 

2. Cnoco6 no n. L oxJiHHaiouiHHcjj xcm. hxo Bbi^ejieHHe MexaJiJia H3 pacxBopa 
BbisbiBaiox HMnyjibcaMH aJieKxpoiviarHHXHoro H3JiyHeHHjj. Koxopbie (J)OKycHp>TOx na 
saziaHHbie xomkh noBepxHOCXH jihcxobofo MaxepHana. 

3. Cnoco6 no n.n.l, 2, oxuHHaioiUHHC^i xeM, hxo MMnyjibCbi 
3jieKxpoMarHHXHoro H3JTyHeHH^ BoccxaHaBJiHBaiox b pacxBope HOHbi ^jexanjia jxo 
MexajiJia h sbicaacHBaiox ere b 3aziaHHb3x xoHKax jiHCTOBoro iviax-epHajia. 

4. CnocoG no n.n. 2. 3 oxjiHHaexc^ xeM, mxo orpaHHMHBaKDx jiJiHxejibH'OCTb h 
3HeprH}o HMnyjibcoB 3JieKxpoMarHHXHoro H3jxy^eHHi3 JXO bcjihhhh, npjn Koxopbix ^oho 
He cnocoGHO nposKCHb HacKB03b jihctoboh MaxepHaJi, 

5. Cnoco6 no n.n. 1 - 4. oxjiHMaiomHHca tcm. mto o5pa3yK)x yrjiyGjieHHa b 
jihctobom Maxepwajie noji ^teficxBHeM HMnyjib-coB 3J3eKxpoMarHHXHoro HSJiyM^HH^j, 
Bbica-^HBajox MexanjT h3 pacxBopa na hx AHHUiax h o6pa3\TOx H3o6pa:ace-HHe H3 
coBOKynHOCTH yrjT>'6jieHHbTX b xejio nHCXOBoro MaxepHana MexaJiJiHSHpoBaHHbix 

TOHCK. 

6. Cnoco6 no n.n, ] - 3. oxuHHaiomHHC^ xeM. hxo co3;iaiox pacxBop, b 
KoxopoM npHc\TcxBy}ox C0J1H HecKOJibKHx MexajjjioB. BbicaKHBaxjx H3 pacTBopa 
o^^HOBpeT^CHHO Bce npHc^TCXByioiuHe b hcm Mexa^Jibi b KaacjipH h3 3ajiaHHbix to^ck 
jiHCTOBoro MaxepHana h oopasyjox b 3thx xoMxax j3h5o ^njiaBbi M^xajiJiOB. jihod 
jierHpoBaHHbie Mcxajijibi. 

7. Cnoco6 no n.n. 3-6, oxjJHMaiomHHCH tcm. ht'O b KanecTBe HMnyjibcoB 
SJieKxpoMarHHXHoro n3JT\^eHH;3 ncnojibsjoox HMJiyjibCb] JiasepHoro H3JTyHeHH^. 

8. YcxpoHCXBO ;iJi^ HaneceHH^ N^exajiJiHSHpoBaHHoro H3o6pa^eHH^ na 
JIHCTOBOH MaxepHaji, coziepa^amee pasMemeHHoe -nepe;a, jHHcxoBbiM MaxepnajiOM 
cpezicTBo jijisi HaHeceHH^ Mexanjia Ha jihctoboS TsiaxepHaJi h cpe^^cxBO jajia >ero 
coenHHCHH^ c jiHCTOBbiM MaxcpHajioM B sajiaHHbix xoHKax, '0XJiMHa}omeec:a xeM. hto 
cpejicxBO jiJisi HaHeceHHa MexaJiua Ha jihctobo>4 MaxepHaJi BbinojiHeno b BH3,e 
eMKOcTH c pacTBopoM, cojiep^auuHM cojib Meranj^a, h npncnocoojieHHa 
npoHHXKH jiHcxoBoro Maxepnana 3xhm pacxBopoM. a cpejicxBo jxn^ ^oeOTHeHHa 
MexaJiJia c JiHCxoBbcw MaxepnanoM BbinoJiHeno b BHzie penepaxopa HMXiyj^b-coB 
nasepHoro HSJiyseHH^ h ysjia nJisi (J^oxycHposaHH^ axHx HMnyjibcoB Ha saiiaHHbie 
TOHKH Ha rioBepxHocxH jiHcxoBoro Maxepnana nm. BbmejieHHs b 3THX TOHxax 
MCTaJiJia H3 pacTBopa. 
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Cnoco6 nojiyMeHHH MerajiJiHSHpoBaHHoro HSO^pa^ceHii^ 
Ha JiHCTOBOM MajepHajie h ycTpoiicTBO jxjia ero ocyjuiecTBJieHHfl 

PEa>EPAT 

Cnoco6 nonyHeHH^ MerannHSHpoBaHHoro Hsoepam-eHH^ Ha jihctobdm 
MarepHane ocyuiecTBJiaioT nyreM ero nponHTKH pacxBopoM, coziep:acamHM cojih 
MCTajiJia, H nocjienyioinHM BosncHCTBHeM Ha sa^aHHbie tomkh MarepHana 
HMnyjibcaMH Jiaaepnoro HSJiyncHHa. HpH BsaHMOzieficTBHH 3thx HMnyjibcoB c 
pacTBopoM B npeaienax jia3epHoro n^Ha npoHcxojiHT (|)OTOXHMHMecKa^ peaxuH^, B 
pesyjibTaxe KOTopoH hoh Mexaqjia BoccTaHaBUHBaerc^ jio ajieMCHTapHoro cocto^hh^ 
c npHcoejiHHeHHeM Heo5xoOTMoro KOJiHMecTBa sjiexTpoHOB h b sohc Jiaaepnoro 
n^THa Ha noBepxHOCTH MarepHana Bbica^'Hsaexc^ MCTajiJiMHecKa^i njieHKa, Hazie:a^HO 
coejUHHeHHa^ c HanojiHHTejieM JiHcroBoro MaxepHaaa. ElpH wcxaxoHHOH MomHocTH 
JiaaepHoro HSJij^^eHHa na noBepxHocxH jihcxobofo MaxepHaria o6pa3yexca 
yrjiy6jieHHe. h MexajijiHHecKafl njicHKa Bbica^Hsaexc^ Ha -ero OTume. 

VcxpoHCXBO jiJi^ ocymecxBJieHH^ jiaHHoro cnoco6a noJiyneHH^ 
MexaajiH3HpoBaHHoro HsoGpa^KeHH^ cojiep^Hx cpencxBO nponHXKH jihcxobofo 
MaxepHajia pacxBopoM, cojiep^amHM cojih MerajiJia, h cpe;[icTBOM jxn^ coe/iHHeHH^ 
Mexanna c uHcxoBbiM MaxepnanoM, cojiepyKauxuM renepaxop jjasepHbix HMnyjiKCOB, 
yseji ynpaBJ3eHH5 HHxeHCHBHocxbio 3xhx HMnyjibcoB h yseji jinsi (fioKycHpoBaHHa 
HMnyubcoB Ha aanannbie xohkh Ha noBepxHocxH jihcxobofo Maxepnana. 



